OBJECTIVE: Several provincial and federal bills have recommended various forms of menu labelling that would require information beyond just calories; however, the additional benefit of including sodium information is unknown. The objective of this study was to determine whether sodium information on menus helps consumers make lower-sodium choices and to understand what other factors influence the effect of menu labelling on consumers' meal choices.
I
n response to the growing obesity epidemic 1 and the prevalence of eating outside the home, 2 restaurant menu labelling is a policy being explored as a means to enable healthier choices when people are eating out. In the United States, several jurisdictions have enacted menu-labelling laws. 3 Meanwhile, in Canada there have been several unsuccessful bills at both the provincial and federal level. 4, 5 Recently, Toronto Public Health recommended legislation requiring the mandatory disclosure of calorie and sodium information in large restaurant chains. 6 Toronto Public Health's recommendation differs from the menulabelling laws enacted in New York City and proposed in the Patient Protection and Affordable Care Act (which includes the US's federal menu-labelling legislation), 3 because it calls for the disclosure of sodium levels in addition to calorie information. To date, only one county in Washington has a menu-labelling law that includes information beyond calories, by also requiring the disclosure of saturated fat, carbohydrate and sodium content, 7 while another county has a similar, voluntary program. 8 The inclusion of sodium information is important because research on the nutritional quality of restaurant foods has demonstrated that sodium levels are alarmingly high, and there is a wide range of sodium levels among similar foods. 9, 10 Because of this variation, there is no way for the consumer to determine which foods are higher or lower in sodium. This is a concern as dietary sodium is the leading preventable risk factor for hypertension, 11 which is the leading risk factor for death worldwide. 12 Studies have shown that people prefer forms of menu labelling that include information beyond just calories. For example, Mackison et al. found that 61% of consumers wanted to see sodium information on menus. 13 To date, there is no published research investigating the effect of including sodium or serving size information on menus. Using a randomized controlled experiment embedded within an online survey, this study sought to answer the following research questions: 1) Does the inclusion of sodium information on restaurant menus result in lower-sodium choices?
2) Does the inclusion of serving size information result in the choice of meals with a lower calorie density (calories per 100 g) and/or a lower sodium density (sodium per 100 g)? 3) What factors (demographic factors, as well as the calorie and sodium content of consumers' meal choice) influence consumers' use of menu labelling?
METHODS

Participants
The Canadian Consumer Monitor (CCM) panel was used for this study. The CCM is a nationally representative consumer survey panel. It was recruited by a professional recruiting company to reflect the Canadian population (according to 2006 Census data) for age, sex, education and region. Initially, 31,223 Canadian adults were contacted by e-mail. Survey panelists were required to be the primary household grocery shopper. An initial invitation to participate was sent to all panelists to collect data on their demographic characteristics; 6,665 provided informed consent and completed the baseline questionnaire. Beginning in 2010, 15-minute surveys were administered to the CCM panel every 8-10 weeks. 14,15 Typically 2,500-7,000 consumers participated in each survey. Because of attrition, 3,080 consumers participated in this survey, which was administered in April 2012. Ethics approval was received from both the University of Toronto and the University of Guelph's research ethics boards. Before being administered to the CCM, the survey was pilot tested on a small panel of 255 consumers from Guelph, Ontario. The survey was administered using Snap 10 Professional Survey Software and Webhost (Snap Surveys, Portsmouth, NH).
Experimental design and survey structure
A repeated measures randomized controlled experiment was embedded within the survey. The experiment used a parallel within-subject design in which each consumer served as his or her own control. Each consumer was asked to make a selection from each of four different restaurant menus. After making a selection, consumers were randomly assigned to see one of three different types of menu labelling (referred to as treatments): 1) calorie labelling (kcal), 2) calorie (kcal) and sodium labelling (mg), 3) calorie (kcal), sodium (mg) and serving size labelling (g). Randomization was based on the timing within the minute when the panelist started the survey. After randomization, consumers were shown the same series of menus labelled with nutrition information according to the consumer's treatment allocation, and were given the option to change their order. This enabled pre-post comparisons, so that panelists who were influenced by the information and chose to change their order could be analyzed separately from those who did not change their order. Similar methods have been used in previous studies with separate analysis of consumers who reported using the information and those who reported not doing so. 16, 17 In addition, at the beginning of the survey, consumers were asked about their frequency of eating out and whether they were trying to lose weight. At the end of the survey, consumers were asked whether the nutrition information they saw influenced what they ordered (with the option of answering yes, somewhat or no) and
were given an open-ended response field to explain why.
Restaurant menus
Four restaurant scenarios were tested in the survey: a fast-food hamburger restaurant, a sit-down breakfast restaurant, a sub shop and a sit-down dinner restaurant (Supplemental Figure 1) . The restaurant menus were adapted from actual Canadian chain restaurant menus and were selected because they had a large range of menu offerings, including both high-and low-calorie and sodium options. Multiple versions of each menu were created to reflect each of the treatments: no information; calorie labelling; calorie and sodium labelling; calorie, sodium and serving size labelling (Supplemental Figure 2) . The calorie, sodium and serving size information on the menu was based on the restaurant's nutrition information disclosed online in 2010 and was retrieved from the University of Toronto's restaurant database; however, the restaurant's identity was not revealed to consumers. 18 The labelled menus also provided consumers with information about the daily recommended amount of calories (2,000 kcal) and the upper tolerable intake for sodium (2,300 mg), as previous research has demonstrated the added benefit of including contextual statements with daily reference amounts. 16 
Treatments
Three menu-labelling treatments were tested in this survey. Calorie labelling was tested because it is the most common form of menu labelling. 19, 20 Calorie and sodium labelling was tested because Toronto Public Health has recently recommended the disclosure of calorie and sodium information on restaurant menus. 6 The third treatment, which includes calorie, sodium and serving size labelling, was used to determine whether the addition of serving size information helps consumers choose meals with a lower calorie and/or sodium density.
Data analysis
The primary outcome was the difference in nutrient levels among treatments before versus after labelling information had been seen.
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RESTAURANT MENU LABELLING Secondary outcomes were differences in the subset of panelists who opted to change their order, the effect of serving size labelling on the nutrient density of meals ordered and demographic influences on menu labelling. The analysis included both complete and incomplete surveys. Mean±SE for calories, sodium and serving size of meals ordered by consumers before and after seeing menu labelling were calculated. Because the data were not normally distributed, Monte Carlo simulations of the exact p values were used to compare nutrient levels before and after seeing labelling. For the subset of panelists who changed their order, t-tests were used to compare treatment one and treatment two and paired t-tests were used to compare the levels before and after seeing menu labelling. Panelists did not necessarily change their order in all four restaurants. Therefore, data for the subset of panelists who changed their order is reported separately for each restaurant. Odds ratios were used to compare the proportion of consumers who changed their order in each restaurant and each treatment. Analysis of variance was used to compare the calorie density, sodium density and serving size of meals ordered by consumers in different treatments.
To explore the role of socio-demographic factors on the effect of menu labelling, the following predictors (age, sex, education, frequency of eating out, intent to lose weight, treatment and restaurant) were tested in a repeated measures logistic regression (using Proc Genmod). Separate models were constructed for each interaction term, and because there was interaction between the restaurant scenario and some demographic predictors, a separate model was constructed for each restaurant. An additional model was constructed that incorporated income and body mass index (BMI) data collected in the baseline questionnaire. Key themes in the open-ended questions were identified, and responses were coded and quantified. Some responses were classified as having more than one theme. Only themes mentioned by a minimum of 5% of consumers were reported. Statistical analyses were conducted using SAS version 9.3 software (SAS Institute Inc., Cary, North Carolina, 2010).
RESULTS
Participants
A total of 3,080 panelists participated in the survey; their baseline characteristics are reported in Table 1 . More than 85% of respondents reported eating out at least once a week. Proportion of panelists in each restaurant who changed their order after seeing menu labelling, and proportion of panelists from each treatment who changed their order
Each bar represents the percentage of consumers in each restaurant who changed their order. Within each bar, the percentage of consumers from each treatment is shown. Data are presented in two sets of odds ratios (95% confidence intervals). The odds ratios within the bars compare the proportion of consumers in each treatment who changed their order, the reference group being the calorie treatment; therefore, the odds ratios show the relative benefit of additionally including sodium information or including sodium and serving size information. * indicates when a group is significantly different from the reference group p<0.05. The odds ratios along the x axis compare the proportion of consumers in each restaurant who changed their order. † denotes when a restaurant is significantly different from the reference (sub shop) restaurant. ‡ Baseline calories (kcal) and sodium (mg) ordered by panelists before seeing menu labelling. Note: Less than 1% of panelists opted to change their order to a meal that was higher in calories and/or sodium. Cal=calories, Sod=sodium. Data were analyzed using Monte Carlo simulations of exact p values for the analysis of all panelists on whom the data were skewed and using paired t tests for the evaluation of the subset of panelists who chose to change their order. Note: Panelists did not necessarily change in all four restaurants. Therefore this table separately illustrates data for the panelists who changed their order in each restaurant. Data for treatment 3 (including calories, sodium and serving size data) were not reported here because in most cases the results were similar to those of treatment 2 with regard to the benefit of including sodium. Table 3 presents data from treatment 3 in relation to the research question it is meant to answer. Table 3 .
Comparison of the serving size, calorie density and sodium density ordered after seeing menu labelling among those who opted to change their order Values with different alphabetical superscripts are significantly different.
Note: A p value that is less than the Bonferroni adjusted experiment-wise cut point of 0.006 can be considered significant. Hamburger restaurant data were not analyzed because the beverages offered prevented the proper calculation of calorie and sodium density. Figure 1 shows the proportion of consumers, within each restaurant type, who changed their order after seeing labelled menus. There was a significant difference among restaurants, ranging from 17% in the sub shop to 30% in the breakfast restaurant. There was also a significant difference in the proportion of consumers in each treatment who changed their order. In the sub shop, dinner restaurant and breakfast restaurant scenarios, consumers who saw more information (serving size and/or sodium) were significantly (p<0.05) more likely to change their order than consumers who only saw calorie information. Table 2 shows the average calorie and sodium level of meals ordered before and after seeing labelled menus. Sodium levels decreased in all treatments (p<0.0001). However, in three of the four restaurant scenarios, consumers who saw calorie and sodium information ordered meals with significantly less sodium than consumers who saw only calorie information (p<0.01). The average decrease in sodium ranged from 56 to 290 mg among panelists who saw calorie labelling and from 134 to 384 mg among panelists who saw calorie and sodium labelling. Table 2 shows the average calorie and sodium levels of meals ordered before and after panelists saw menu labelling in the subset who chose to change their order. In the hamburger, breakfast, sub and dinner restaurants, the average difference in sodium ordered before versus after seeing labelling was 471, 694, 396 and 1,069 mg respectively among consumers who saw only calorie information and 681, 959, 626 and 1,360 mg respectively among consumers who saw calorie and sodium information.
Proportion of consumers who changed their order after seeing nutrition information
Sodium level of meals ordered before versus after seeing labelled menus (all consumers)
Sodium level of meals ordered before versus after seeing labelled menus (subset of consumers who changed their order)
Effect of serving size information on the calorie and sodium density of consumers' choices
Consumers who saw serving size information did not order meals with a lower calorie or sodium density compared with consumers who did not see serving size information (Table 3) .
Consumers' rationale for why the information influenced or did not influence their order
When asked "Did the information influence what you ordered", 32% of consumers answered "yes", 33% said it "somewhat influenced their order", and 35% said it did not influence their order. There was no significant difference in the proportion of consumers from each treatment who said that the information influenced their order. Table 4 shows that 67% of consumers who were influenced by the information specifically commented on sodium, with 18% expressing shock and disbelief regarding the high sodium levels. The most popular rationale for why consumers did not use the nutrition information was that they rarely eat out or they consider meals at restaurants to be a treat (35%); meanwhile, only 21% said that they do not care about the information. In addition, many consumers noted that they were already health conscious (17%), that the information verified that they had already made a healthy choice (10%), or that other dietary restrictions govern their food choices (6%).
Effect of demographic characteristics on the influence of consumers' decisions
Sex, intent to lose weight, and the amount of calories ordered at baseline were statistically significant predictors of who changed their order after seeing menu labelling ( Table 5) . Because of the significant interaction between restaurant and various demographic predictors, education, treatment and frequency of eating out were also statistically significant predictors at some restaurants (data not shown). In the secondary model that included income and BMI (data not shown), we found that neither of these additional predictors was significant. The information somewhat influenced my decision... (n=660) Sodium was too high, I tried to pick lower sodium meals (or any comment related to the sodium level of the meal) 160 41* Calories were too high, I tried to pick lower calorie meals (or any comment related to the calorie content of the meal) 267 40 The information helped me make a healthier choice, I changed something after seeing the information, I am trying to be healthier 87 13 Shocked or surprised by sodium level, I wasn't aware of how high the sodium content was 41 11* I rarely eat out, eating out is a treat 55 8 Shocked or surprised by the calorie level, I wasn't aware of how high the calorie content was 
Proportion of consumers who want to see nutrition information
Of the surveyed consumers, 80% said that they would like to see nutrition information when dining out; specifically, 75% wanted to see calories; 71%, sodium; 49%, total fat; 47%, sugar; 46%, trans fat; and 43%, saturated fat information.
DISCUSSION
These results show that when sodium information was provided on restaurant menus, consumers ordered meals with significantly less sodium than did consumers who saw only calorie information. However, the magnitude of the decrease varied depending on the restaurant type. Even when consumers saw only calorie information, the sodium content of their revised meal choices significantly declined. This is consistent with New York City's rationale for labelling only calories and not including sodium, as Farley et al. showed that calories and sodium are positively correlated. 21 However, our results confirm that despite the inadvertent decrease in sodium that automatically results from decreasing calories, the inclusion of sodium information led to an additional significant decrease in sodium.
In our study, 17-30% of consumers changed their order after seeing labelled menus. This proportion is slightly higher than the findings in New York City, where approximately 15% of customers use calorie information. 17, 16 Meanwhile, other studies have shown that up to 34% of consumers use the information provided on the menu. 8, 16, 17 One of the most important findings was the heterogeneous effect of menu labelling according to the type of restaurant and the sodium/calorie level of the meal. This is consistent with the findings of Burton et al., who showed that menu labelling is more likely to influence consumers' choices when the calorie content is less favourable than expected. 22 This has important methodological and policy implications, as it suggests that studies conducted in single settings, particularly if they are not high-calorie settings, may not be a reliable indicator of the potential benefit of menu labelling.
The results provide insight into the rationale for some consumers choosing not to use menu labelling. Often consumers' reasoning did not undermine the importance or relevance of this potential policy, and only a small percentage of consumers did not care or did not want to see the information. This was consistent with previous research showing that the public wants to see nutrition information on menus, even if they do not use it every time. [23] [24] [25] [26] In our study, 67% of consumers who saw sodium information (and answered the open-ended question) said that the sodium level of the meal influenced their decision. This was much higher than Pulos and Leng's findings that when consumers saw calories, fat, sodium and carbohydrate information, only 7.8% of patrons said that they chose their entrée because it was lower in sodium. 8 Previous research has shown that women, older and wealthier customers are more likely to use menu labelling. 17 Our results indicate that women were more likely to do so, but age and income were not significant predictors. Contrary to what might be expected, BMI was not a statistically significant predictor of the use of menu labelling, but this was due to the collinearity between intent to lose weight and BMI, as panelists who were trying to lose weight were more likely to be obese.
Strengths
The strengths of the study were the large sample and the repeated measures design, which enabled us to detect within-subject effects. Furthermore, the survey methodology enabled us to quantify the decrease in calories and sodium among consumers who actually used the information. This allowed us to measure the magnitude of the decrease at the level of the individual, which to date has not been considered in most of the natural experiments and interventions conducted in real-life settings.
Weaknesses
The applicability of these results to a real-life setting is unclear, as the study only evaluated purchase intentions as opposed to purchasing behaviours, which can be affected by many other factors. Additionally, our results may be subject to social desirability bias; 27 however, the use of online surveys has been shown to promote less bias than traditional interview methodologies. 28 * Calories at baseline refers to the amount of calories (kcal) in the meal ordered by the panelists before seeing menu labelling. † Sodium at baseline refers to the amount of sodium (mg) in the meal ordered by the panelists before seeing menu labelling. Because of the observed interaction between restaurant and various demographic predictors, education and treatment were also significant predictors in the hamburger restaurant; frequency of eating out and education were significant predictors in the breakfast restaurant; education and age were significant predictors in the sub shop; and treatment and frequency of eating out were significant predictors in the dinner restaurant. Note: p values less than the Bonferroni adjusted experiment-wise cut point of 0.003 can be considered significant.
data. 29, 30 It might, therefore, have been biased toward individuals who were more likely to use labelling and thus may not be representative of the Canadian population. The results should be confirmed with a real-life intervention that takes into consideration factors such as cost.
In addition, our study investigated only one of the many potential mechanisms through which menu labelling can affect the nutritional content of consumers' purchases. A recent study showed that 18 months after the implementation of menu labelling, the calorie, saturated fat and sodium levels of restaurant meals were lowered. 31 Therefore, it is important to remember that in order to draw conclusions about the benefit of a policy such as menu labelling, we must consider all of its potential benefits, including its effect on promoting product reformulation and the introduction of new, healthier menu offerings.
CONCLUSION
These results suggest that menu labelling could have an impact on the nutrient content of meals ordered by some consumers when they are dining out. Additionally, they show that including sodium information may lead to lower-sodium choices compared with providing calorie information alone. Finally, this study shed light on the effect of context, and how the restaurant setting and the nutritional quality of the foods being offered have a large impact on the effect of menu labelling on consumer choices. Thus, given the prevalence of eating outside the home alongside the rising rates of diet-related disease, and the alarmingly high calorie and sodium content of restaurant meals, it is important that menu-labelling interventions be considered by policy-makers.
RÉSULTATS :
Il y avait un écart significatif dans la proportion de consommateurs ayant changé leur commande, soit de 17 % à 30 % selon le type de restaurant. Après que les participants ont vu l'étiquetage nutritionnel des menus, les niveaux de sodium ont diminué pour les trois modes d'étiquetage (p<0,0001). Toutefois, pour trois des quatre types de restaurants, les consommateurs qui ont vu la teneur en calories et en sodium ont commandé des mets contenant significativement moins de sodium que ceux qui n'ont vu que la teneur en calories (p<0,01). Les consommateurs ayant vu l'étiquetage sur le sodium ont réduit le niveau de sodium de leur repas de 171-384 mg en moyenne, selon le restaurant. Dans le sous-ensemble des consommateurs ayant vu la teneur en sodium et choisi de modifier leur commande, les niveaux de sodium ont diminué en moyenne de 681-1 360 mg, selon le restaurant. Le sexe, l'intention de perdre du poids et le nombre de calories des mets commandés à l'origine étaient les principaux prédicteurs des consommateurs ayant utilisé l'étiquetage nutritionnel des menus. Quatre-vingt p. cent des répondants voulaient voir de l'information nutritionnelle quand ils allaient au restaurant.
CONCLUSION :
Inclure la teneur en sodium en plus de la teneur en calories pourrait entraîner une plus forte réduction de la quantité de sodium commandée par la clientèle des restaurants.
MOTS CLÉS : restaurant; aliments de restauration rapide; étiquetage aliments; sodium
